WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 
H04L 12/66, 12/46 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 97/16007 

l May 1997 (01.05.97) 



(21) International Application Number: PO7FI96/00568 

(22) International Filing Date: 25 October 1996 (25.10.96) 



(30) Priority Data: 

955093 



25 October 1995 (25.10.95) 



FI 



(71) Applicant (for all designated States except US): TELECOM 

FINLAND OY [FI/FI]; Sturenkatu 16, FIN-00510 Helsinki 
(FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): KARHAPAA, Tuomo 
[FI/FI]; Telecom Finland Oy, Sturenkatu 16. FIN-00510 
Helsinki (FI). SAKSANEN, Pauli [FI/FIJ; Telecom Finland 
Oy, Sturenkatu 16, FIN-00510 Helsinki (FI). 

(74) Agent: PAPULA REIN LAHTELA OY; Fredrikinkatu 61 A, 
P.O. Box 981. FIN-00101 Helsinki (FI). 



(81) Designated States: AL, AM. AT. AU, AZ, BB. BG, BR. BY, 
CA. CH, CN. CZ. DE, DK, EE. ES, FI. GB, GE. HU, IL, 
IS. JP, KE, KG, KP, KR, KZ, LK. LR. LS, LT, LU. LV, 
MD, MG, MK. MN, MW, MX. NO, NZ, PL, PT, RO, RU. 
SD, SE, SG. SI, SK, TJ, TM, TR, TT, UA, UG, US, UZ, 
VN, ARIPO patent (KE. LS. MW. SD, SZ, UG), Eurasian 
patent (AM, AZ, BY, KG. KZ, MD, RU, TJ, TM), European 
patent (AT, BE. CH, DE, DK, ES, FI, FR, GB. GR. IE. IT, 
LU, MC, NL, PT, SE). OAPI patent (BF, BJ. CF, CG, CI. 
CM. GA. GN, ML. MR, NE, SN, TD, TG). 



Published 

With international search report. 

In English translation (filed in Finnish). 



(54) Title: GATEWAY BETWEEN NETWORKS USING DIFFERENT PROTOCOLS 




(57) Abstract 

The present invention relates to a telecommunication system. In particular, the present invention relates to a telephone system operated 
via a computer network and to a procedure for its control. The invention makes it possible to achieve a telecommunication system in which 
calls are transmitted in a packet switching computer network from one computer to another, from a computer network to a public telephone 
network and vice versa. Furthermore, the invention makes it possible to add services based on an intelligent network to calls made over a 
computer network. 



BEST AVAILABLE COPY 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


BP 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Cnnaia 


CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


CI 


Cote d'lvoire 


CM 


Camenxn 


CN 


China 


CS 


Czechoslovakia 


CZ 


Czech Republic 


DE 


Germany 


DK 




EE 


Estonia 


ES 


Spain 


Fl 


Finland 


FR 


France 


CA 


Gabon 



GB 


United Kingdom 


GE 


Georgia 


GN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


IT 


Italy 


JP 


Japan 


KE 


Kenya 


KG 


Kyrgystan 


KF 


Democratic People's Republic 




of Korea 


KR 


Republic of Korea 


KZ 


Kazakhstan 


U 


Liechtenstein 


LK 


Sri Lanka 


LR 


Liberia 


LT 


Lithuania 


LU 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MP 


Republic of Moldova 


MG 


Madagascar 


ML 


Mali 


MN 


Mongolia 


MR 


Mauritania 



MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


FT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SG 


Singapore 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


SZ 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 



WO 97/16007 



PCT/FI96/00568 



Gateway between Networks using Different Protocols 

The present invention relates to a telecommu- 
nication system. In particular, the present invention 
relates to a telephone system operated via a computer 
5 network* and to a procedure for its control. The pre- 
sent invention concerns a telecommunication system as 
defined in the preamble of claim 1 for the transmissi- 
on of telecommunication signals carrying information. 
In addition, the present invention concerns a procedu- 

10 re as defined in the preamble of claim 9 for the cont- 
rol of a telecommunication system. 

Previously known is a telecommunication sys- 
tem comprising a telephone network over which telecom- 
munication signals are transmitted between two termi- 

15 nal devices. A typical example of the use of a te- 
lephone network is the setup of a normal call between 
two telephones connected to the telephone network. 
Systems are also known in which solutions based on an 
intelligent network are used in conjunction with a te- 

20 lephone network. A description of such solutions is to 
be found e.g. in the article "Intelligent Networks: 
Dedicated to Services, Alcatel Electrical Communicati- 
on, Vol 65 No 1". An intelligent network makes it pos- 
sible e.g. to charge a given credit card number for a 

25 call or to redirect a customer call to a free telepho- 
ne service at the end of a logical chain. Via an in- 
telligent network, other services of a corresponding 
nature can be made available to the customers. On the 
other hand, services corresponding to those of an in- 

30 telligent network, and in some cases even more compre- 
hensive services, can be implemented by using a so- 
called virtual exchange. A more detailed description 
of a virtual exchange is to be found in Finnish patent 
application FI-954619, filed by the present applicant. 

35 The telecommunication system described above makes it 
possible to implement very intelligent and customer- 
friendly telephone network services. 
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Previously known is also a telephone system 
operated in a computer network which differs from the 
conventional telephone system in that calls between 
any two users are realized by means of a computer or 
5 equivalent. Moreover, the number identifying the ter- 
minal device is the computer's IP address (IP, Inter- 
net Protocol) or NSAP address (NSAP, Network Service 
Access Point), which is also used for other connec- 
tions set up via computer. Such a telephone system is 
10 particularly effective when e.g. a packet switching 
network is used. Via the connections in such a network 
it is possible to transmit large amounts of data, al- 
lowing moving images and sound to be transmitted over 
the same connection. However, in a computer network it 
is not possible to make use of services like those 
provided by an intelligent network or a virtual 
exchange, such as enquiry calls, call transfer, etc. 

Further, patent specification EP 0666670 pre- 
sents a protocol adapter, a so-called gateway, which 
is a device for adapting the data link layers of two 
different protocols to each other. According to the 
specification, the adaptation is performed between 
packet switching protocols so that the gateway adapts 
the header data of a packet consistent with a first 
25 protocol into a specified general format, through 
which the data are transferred into a format accep- 
table for a second protocol by changing the header da- 
ta according to the second protocol. 

As the number of computers is increasing, 
30 there is an increasing demand for systems that allow 
the computer to be used for all possible tasks, inclu- 
ding calls, in addition to word processing, simulation 
and other types of work performed by means of compu- 
ters. However, the problem is that not all computers 
35 are connected to a common data network, such as the 
Internet, so as to allow calls between computers to be 
set up as desired. Moreover, as stated above, intelli- 



20 
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gent network services cannot be implemented using a 
telephone system in a computer network. For this to be 
possible, there must be a way to establish a connecti- 
on from the computer network to a public telephone 
5 network and vice versa. The problem is that different 
networks use completely different communication proto- 
cols, call setup procedures, transmission speeds, 
etc., in other words, the networks are completely dif- 
ferent. Especially computer networks and telephone 

10 networks differ from each other, so when a telecommu- 
nication connection is to be set up between a telepho- 
ne network and a data network, terminal devices compa- 
tible with each other must be used. For example, when 
two computers are to be linked via a data network and 

15 a telephone network, it is necessary to connect a mo- 
dem between the telephone network and the computer to 
handle the communication over the telephone network, 
but the connection is set up using only a packet swit- 
ching protocol, such as the TCP/IP, acceptable to the 

20 computer . 

The object of the present invention is to 
eliminate the problems described above. A specific ob- 
ject of the present invention is to produce new and 
effective telecommunication system that allows commu- 

25 nication between a packet switching computer network 
(e.g. ATM, Asynchronous Transfer Mode) and a digital 
circuit switching telephone network (e.g. ISDN, In- 
tegrated Service Digital Network) to be implemented by 
adapting the packet switching protocol of the computer 

30 network and the circuit switching protocol associated 
with the telephone network to each other. 

Another object of the present invention is to 
produce a procedure for controlling a telecommunicati- 
on system so that connections between a telephone con- 

35 nected to a telephone network and a computer connected 
to a computer network can be set up in the telecommu- 
nication system. 
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A further object of the present invention is 
to produce a telecommunication system that allows in- 
telligent network services available in a telephone 
network to be used in communication connections set up 
5 in a packet switching data network. 

As for the features characteristic of the 
present invention, reference is made to the claims. 

The telecommunication system of the present 
invention comprises two telecommunications networks, 
10 such as packet switching computer networks, ATM net- 
works, intelligent networks, ISDN networks or the li- 
ke, two terminal devices, such as telecommunication 
terminals, telephones, mobile stations, computers or 
the like, which are connected to a telecommunications 
15 network for the transmission of telecommunication sig- 
nals carrying information. According to the invention, 
the telecommunication system comprises a gateway con- 
nected to a telecommunications network to transmit te- 
lecommunication signals between two telecommunications 
20 networks, each of which uses a different telecommuni- 
cation protocol. Preferably one of the telecommunica- 
tions networks is a packet switching computer network 
and the other a telephone network. 

As compared with prior-art technology, the 
25 invention provides the advantage that the telecommuni- 
cation system of the invention allows a telephone app- 
lication used in a packet switching telecommunications 
network and a telephone application used in a normal 
telephone network to be so interconnected that calls 
30 can be connected from the computer network to the te- 
lephone network and vice versa. A further advantage of 
the present invention as compared with prior-art tech- 
nology is that the telecommunication system of the in- 
vention allows intelligent network services to be 
35 implemented even in telephone applications used in 
computer networks. 

A further advantage of the present invention 
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is that it allows telephone communication via an ef- 
fective packet switching computer network, such as an 
ATM network. 

In a preferred embodiment of the present in- 
5 vention, the gateway comprises a first buffer element 
designed to adapt a first signalling interface between 
a telecommunications network and the gateway, a second 
buffer element designed to adapt a second signalling 
interface between a telecommunications network and the 

10 gateway, and an adapter which is electrically connec- 
ted to the first and second buffer elements to inter- 
connect the first and second signalling interfaces. 
The buffer elements used are preferably circuit boards 
known in themselves, connected to a computer, worksta- 

15 tion or equivalent. The adapter used is preferably a 
workstation, a personal computer or equivalent. Furt- 
hermore, it is to be noted that the buffer elements 
and the adapter can also be implemented as one and the 
same workstation, circuit board, ASIC circuit (ASIC, 

20 Application Specific Integrated Circuit) or equiva- 
lent. 

The essential functions of the gateway are 
its capability of transmitting voice and data calls 
both between a public telephone network and a packet 

25 switching computer network and within a packet swit- 
ching computer network. The ability to transmit voice 
and data calls between a public telephone network and 
a packet switching computer network makes it possible 
to use the properties and services of a public te- 

30 lephone network by means of terminals, such as 
workstations, connected to a packet switching computer 
network. The ability to transmit calls within a packet 
switching computer network allows the properties of 
existing telephone, mobile telephone and intelligent 

35 network services to be used in a packet switching net- 
work as well. In practice, this is implemented so that 
the gateway connects the call via an intelligent net- 
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work and the intelligent network is used to add servi- 
ces to the call connected. In other words, the gateway 
enables the existing services to be realized in a new 
network architecture while at the same time acting as 
5 a gateway to the existing architecture and services. 
As for the transmission of data and voice, the opera- 
tion of the gateway is transparent, and it is also ab- 
le to connect calls on the basis of intelligent net- 
work control and computer searches. 

10 Moreover, the essential function of the gate- 

way is associated with the terminal identification da- 
ta, i.e. with the network addresses of computers, such 
as converting IP addresses into a format intelligible 
to a telephone network, and converting telephone num- 

15 bers into a format intelligible to a computer. 

The signalling interfaces between a terminal 
connected to a computer network and the gateway can 
preferably be implemented in at least two ways. In the 
first embodiment, the implementation is as follows: A 

20 permanent circuit (PVC, Permanent Virtual Circuit) is 
provided between an ATM terminal and the gateway. The 
signalling (call setup protocol) required between the 
terminal and the gateway is transmitted using the 
TCP/IP protocol (TCP/IP, Transmission Control Proto- 

25 col, Internet Protocol). Besides the TCP/IP protocol, 
no other standards or recommendations are associated 
with this implementation. In addition, it is possible 
to use a protocol implemented on top of the TCP/IP 
protocol, or some other protocol for a packet swit- 

30 ching network. 

In another embodiment, the implementation is 
as follows: A switched virtual circuit (SVC, Switched 
Virtual Circuit) is provided between an ATM terminal 
and the gateway. The connection at the interface is 

35 set up using DSS#2 (DSS, Digital Signalling System No. 
2) signalling (ITU-T Q.2931 standard). 

In a preferred embodiment, the second signal- 
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ling interface is a signalling interface between a te- 
lephone network, such as an ISDN network, intelligent 
network or the like, and the gateway. It should be no- 
ted that all the signalling interfaces mentioned here 
5 are intended to be taken as examples, while the basic 
idea of the invention can be implemented by using any 
signalling method or their combination within the fra- 
mework permitted by the technology used in each case. 

In a preferred embodiment of the system of 

10 the invention, the telecommunication system comprises 
a database in which it is possible to store the iden- 
tification data, preferably a telephone number, of a 
terminal connected to a computer network, correspon- 
ding to a TCP/IP address. In practice, the database 

15 may be located in any part of the system. Preferably 
the database is disposed in conjunction with the gate- 
way. In another preferred embodiment, the database is 
connected to an intelligent network or a virtual 
exchange . 

20 The numbering used in a computer network and 

that used in a telephone network are adapted in the 
gateway as follows. A normal unambiguous telephone 
number is allocated to each terminal connected to the 
computer network. The data network address and the 

25 unambiguous normal telephone number of the terminal 
make up a number pair. This number pair is stored in 
the database, from where a number conversion from one 
number to another can be performed (symmetrically) 
upon inquiry. In this embodiment, the data network 

30 number may be either a TCP/IP address (32-bit unsigned 
integer) or an ATM NSAP address. 

In the procedure of the invention for the 
control of a telecommunication system, which telecom- 
munication system comprises two telecommunications 

35 networks, such as ATM networks, intelligent networks, 
ISDN networks or the like, two terminal devices, such 
as telecommunication terminals, telephones, mobile 
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stations, computers or the like, which are connected 
to a telecommunications network, for the transmission 
of telecommunication signals carrying information, ac- 
cording to the invention, a telecommunications network 
is provided with a gateway for the transmission of te- 
lecommunication signals between two telecommunications 
networks using different telecommunication protocols 
and a connection is set up between the two terminals 
via the gateway. 

In a preferred embodiment of the present in- 
vention, a first connection is set up between a termi- 
nal and the gateway via a first buffer element, a se- 
cond connection is set up between a terminal and the 
gateway via a second buffer element, and the first and 
second connections are interconnected via an adapter. 

In another preferred embodiment, a first con- 
nection is set up in a permanent virtual circuit using 
the TCP/IP protocol. On the other hand, the first con- 
nection may be set up in a switched virtual circuit 
20 using DSS#2 signalling. 

In a preferred embodiment of the procedure of 
the invention, a first terminal is connected to a te- 
lephone network and a second terminal is connected to 
a data network, and a connection from the first termi- 
25 nal to the second terminal is set up as follows: 

data identifying the second terminal is added 
to a telecommunication signal via the first terminal; 

the telecommunication signal is sent into the 
telephone network via the first terminal; 
30 tne dafc a identifying the second terminal is 

compared in the telephone network to determine the da- 
ta network address of the second terminal and the add- 
ress of the gateway connected to the data network; 

the identification data is converted into a 
35 data network and gateway address; 

based on the identification data, the tele- 
communication signal is routed to the second terminal 
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connected via the gateway to the data network; and 

a telecommunication connection between the 
first and second terminals is set up via the gateway. 

In another embodiment of the procedure of the 
5 invention, a first terminal is connected to a data 
network and a second terminal is connected to a data 
network or a telephone network, and a connection from 
the first terminal to the second terminal is set up as 
follows : 

10 data identifying the second terminal is added 

to a telecommunication signal via the first terminal; 

the telecommunication signal is sent to the 

gateway; 

a connection is set up between the first ter- 

15 minal and the gateway; 

a connection is set up between the gateway 
and a telephone network, which is preferably an intel- 
ligent network or equivalent; 

the identification data for the second termi- 

20 nal is compared with a predetermined table to determi- 
ne the address of the second terminal, whereupon 

1) if the address of the second terminal re- 
fers to a telephone network, then a connection is set 
up between the first and second terminals; 

25 2) if the address of the second terminal re- 

fers to a data network, then the identification data 
is converted into the address of the second terminal 
in the data network, the address of the second termi- 
nal is indicated to the first terminal and a connecti- 

30 on is set up between the first and second terminals 
via the data network using a data network call setup 
protocol known in itself. In this way, the location of 
the receiving terminal is checked to save gateway re- 
sources, because when a call is to be set up between 

35 two terminals connected to a data network, it is pre- 
ferable to use a direct data network connection bet- 
ween the terminals. 
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The terminal identification data correspon- 
ding to the data network address of a terminal connec- 
ted to a data network is preferably stored in a data- 
base in the form of a number pair so that a given data 
network address can be symmetrically converted into a 
corresponding number and vice versa. This conversion 
is generally performed by using intelligent network 
services . 

In the following, the invention is described 
by the aid of a few examples of its embodiments by re- 
ferring to the attached drawing, in which 

Fig. 1 presents a diagram representing a te- 
lecommunication system according to the present inven- 
tion; 

15 Fi( 3* 2a " 2b present signalling interfaces 

used in the gateway; 

Fig. 3a presents a diagram representing the 
architecture of a system according to the invention; 

Fig. 3b presents a diagram representing the 
20 architecture of another system according to the inven- 
tion; 

Fig. 4a represents a signalling system used 
in the telecommunication system of the invention; 

Fig. 4b represents a signalling system used 
25 in the telecommunication system of the invention; 

Fig. 5 presents the user interface of a ter- 
minal belonging to the telecommunication system of the 
invention; and 

Fig. 6 presents a diagram representing a ga- 
30 teway according to the invention. 

The telecommunication system presented in 
Fig. 1 comprises two telecommunications networks, a 
data network la and a telephone network lb, which may 
be an ISDN network, a PSTN network (PSTN, Public Swlt- 
35 ched Telephone Network) or a mobile communications 
network. The two networks are interconnected via a ga- 
teway 3. Moreover, the system comprises a terminal 2a 
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connected to the data network and a terminal 2b con- 
nected to the telephone network. Terminal 2a may be a 
UNIX based workstation, PC or the like. Terminal 2b 
may a telephone, mobile station, modem or the like. 
5 Furthermore, the system illustrated by Fig. 1 compri- 
ses a database 9 connected to the gateway 3. 

The gateway 3 is provided with a gateway 
program to control the operation of the gateway. In 
this example, both the gateway 3 and terminal 2a are 

10 implemented as UNIX workstations. The gateway program 
takes care of the setup of connections both to the 
workstation in the ATM network la and to the telephone 
network lb. The user of the terminal can make calls 
from the workstation connected to the packet switching 

15 network to the public telephone network and also 
receive calls from the public telephone network. 

Referring now to Fig. 2a and 2b, the structu- 
re and operation of the gateway 3 will be described. 
In this example, the gateway program is installed in a 

20 Sun Sparcstation 20 workstation with the Solaris 2.4 
operating system. Connected to the workstation are a 
first buffer element 4, which in this example is an 
ENI-155s ATM card by Efficient Networks Inc., and a 
second buffer element 6, which in this example is a 

25 BRI-ELC-S ISDN card by Bintec GmbH. It is to be noted 
that other cards can also be used. Terminal 2a is also 
a Sun Sparcstation 20 workstation provided with an 
ENI-155s by Efficient Networks Inc. In this example, a 
TCP/IP protocol between the gateway and the terminal 

30 is used on top of an AAL5 (AAL, ATM Adaptation Layer) 
adaptation layer, Fig. 2a. The connection between the 
gateway and the ISDN switching centre is implemented 
using an ISDN access line, Fig. 2b. The control of the 
connection between the ISDN switching centre and the 

35 gateway is implemented using DSS#1 (ETS 300 102) sig- 
nalling. The gateway program uses a DLPI-compatible 
(DLPI, Data Link Provider Interface, UNIX Internatlo- 
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nal OS I Work Group Rev. 2.0.0) signalling interface 7 
supplied by Bintec, which implements DSS#1 (ETS 300 
102) signalling. 

Next, reference is made to Fig. 3a and 3b. In 
the gateway, the connection between a telephone net- 
work and a terminal connected to a data network can be 
advantageously implemented by applying an architecture 
as presented in Fig. 3a. The architecture represented 
by Fig. 3a consists of a component chain comprising a 
terminal 2b, a gateway 3, the ISDN switching centre Id 
of a telephone network lb and the intelligent network 
switching centre lc of the telephone network. In this 
architectural example, the gateway 3 may be owned by 
an organization other than the operator of the te- 
15 lephone network. The connection between the gateway 3 
and the ISDN switching centre Id is implemented in 
this example by using a system access line (ITU-T 
Q.931, 30B+D) provided with DSS#1 signalling. Between 
the intelligent network switching centre lc and the 
ISDN switching centre Id, a protocol known in itself 
is used. 

In another embodiment, Fig. 3b, the architec- 
ture consists of a component chain comprising a termi- 
nal 2b, a gateway 3 and the intelligent network swit- 
ching centre of a telephone network. Between the gate- 
way 3 and the intelligent network switching centre, 
the gateway uses a switching centre access line (ITU- 
T, Q.761 [ ISUP, Integrated Services User Part ], Q.721 
[TUP, Telephone User Part)) provided with SS#7 ISUP or 
TUP signalling. In this architectural example, the ga- 
teway equipment can not be owned by an organization 
other than the operator of the telephone network. 

In the architectures presented, the function 
of the intelligent network, the intelligent network 
35 switching centre and the SCP (SCP, Service Control 
Point) controlling it is to take care of the required 
call routing, charging, collection of statistical data 
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required for invoicing and the adaptation of the iden- 
tification data or telephone number to the data net- 
work address. 

There are three different preferred ways to 
5 set up a telecommunication connection in the telecom- 
munication system of the invention; from a terminal 
connected to a data network to a terminal connected to 
a public telephone network or to a terminal connected 
to another data network, and from a terminal connected 

10 to a public telephone network to a terminal connected 
to a data network. In the following, these three types 
of call setup are described in stages by the aid of 
three examples of preferred embodiments. The examples 
implement the transfer of a call made in an ATM net- 

15 work, transmitting voice or data coded by the conven- 
tional PCM (PCM, Pulse Code Modulation) coding system 
at a transmission speed of 64 kbit/s, to a public net- 
work or vice versa or to another telephone in the ATM 
network. 

20 The implementation described in each example 

determines the routing of the calls, the charging, 
statistics and address management relating to the 
calls . 

The ATM telephone or the terminal connected 
25 to a data network is allocated an individual number 
from the normal range of telephone numbers. This can 
be done either by reserving for ATM telephones a defi- 
nite free range of numbers 90 5555 XXXX, where XXXX is 
a number between 0000-9999. The individual number - in 
30 this example 90 5555 1111 - is used to identify the 
ATM telephone and to direct calls reserved for this 
number to the relevant ATM access line. 

In addition, it is to be noted that the fol- 
lowing examples only describe the procedure used to 
35 set up a call. However, this provides a clear illus- 
tration of the manner of application of the standards, 
and other events relating to the progress of the call 
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can be easily derived from said standards on the basis 
of these examples. 

EXAMPLE 1 

5 

When a call is to be made from a public te- 
lephone network to an ATM telephone, the above- 
mentioned individual number is normally dialled by me- 
ans of the telephone. The call is routed and set up as 
10 follows. The user of the public telephone network di- 
als a telephone number which falls within the number 
range defined for the gateway. Using normal traffic 
dispatch techniques, the call is directed to an intel- 
ligent network. The intelligent network analyses the 
15 dialled number, recognizes the number as an ATM te- 
lephone number and finds in the database the data net- 
work address corresponding to that number as well as 
the address of the gateway 3 serving this particular 
ATM telephone 2b. In addition, the intelligent network 
20 replaces the original dialled number with the number 
and data network address of the gateway in a manner to 
be described later on. Based on this address, the ga- 
teway tries to establish a TCP/IP connection to the 
ATM telephone 2a. Via the TCP/IP connection thus set 
25 up, the gateway 3 transmits the calling subscriber's 
number to the telephone application 2a. If the address 
of the ATM telephone cannot be found in the database 
or if there is no response from the telephone, the ga- 
teway breaks the connection to the public telephone 
30 network as prescribed by the standard. If the ATM te- 
lephone does respond, a voice connection is ready for 
use and audio can be transmitted. 

Fig. 4a gives a rough illustration of the 
signalling in the architecture of Fig. 3a. A more de- 
35 tailed description of the signalling is to be found in 
documents relating to the ITU-T standard. 

A voice connection is set up after the gate- 
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way has transmitted a DSS#1 CONNECT message to the te- 
lephone network exchange. The exchange will not make a 
backward voice connection before the DSS#1 message has 
been transmitted, because the ringing tone for the 
5 call is generated by the exchange. Therefore, the ga- 
teway 3 . need not make a voice connection between the 
exchange ant the ATM application before the ATM appli- 
cation has sent a DSS#1 CONNECT, 

In the application illustrated by Fig. 3b, 

10 the signalling is done in a way corresponding to the 
above case except that the ISDN switching centre Id 
after the intelligent network switching centre is 
omitted and the gateway talks directly to the intelli- 
gent network switching centre by using the TUP/ISUP 

15 protocol, which is acceptable to the intelligent net- 
work switching centre. In practice this means that on- 
ly the software used in the gateway is different. 

The invoicing is handled by the normal te- 
lephone network subscriber invoicing procedure. 

20 

EXAMPLE 2 

When a call is to be made from an ATM te- 
lephone to a public telephone network, the normal te- 

25 lephone network number is dialled via the ATM telepho- 
ne. The call is routed and set up as follows. The user 
of the application feeds the telephone number into the 
user interface. The terminal 2a, an ATM telephone, 
sets up a connection to the gateway 3 using a prede- 

30 fined gate number and a predefined gateway address. 
The gateway accepts the connection request. The te- 
lephone application sends the number of the receiving 
terminal 2b via the TCP/IP connection thus set up. The 
gateway 3 reads the number and uses it to form a call 

35 setup request consistent with DSS#1 {ETS 300 102) to 
the public telephone network and then proceeds to 
transmit the ringing tones received from the ISDN net- 
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work to the TCP/IP connection and to transmit the au- 
dio' digitized by the ATM telephone from the audio 
card, sent via the TCP/IP connection, to the ISDN net- 
work. The intelligent network identifies the calling 
5 ATM telephone on the basis of the data network add- 
ress, creates an invoicing record, which is terminated 
at the end of the call, and replaces the data network 
address of the call to be routed with the listed num- 
ber obtained from the database. The terminal 2a reads 
10 the ringing tones from the TCP/IP connection and 
transmits them to the audio card. Thus, the user of 
the terminal 2a can hear the various stages of call 
setup in the same way as on a conventional telephone. 
If the call is successfully set up according to the 
call setup procedures defined by DSS#1 (ETS 300 102), 
then a voice connection has been established. 

If the call fails to be set up, the gateway 
breaks the TCP/IP connection. The user of the ATM te- 
lephone may cancel the call via the user interface by 
20 pressing a button provided for this purpose, causing 
the terminal to break the TCP/IP connection. The gate- 
way 3 detects this and breaks the connection to the 
public telephone network. Alternatively, the user of 
the terminal 2b cancels the call by hanging up. The 
25 gateway will close the TCP/IP connection upon recei- 
ving from the public telephone network a closing sig- 
nal consistent with the standard, unless the user of 
the telephone application has already broken the con- 
nection on the basis of ringing tones related to call 
30 setdown that he/she has heard. 

In this example, the signalling takes place 
roughly in the following manner, illustrated by Fig. 
4b, in the architecture of Fig. 3a when DSS#2 signal- 
ling is used between the gateway 3 and terminal 2b. A 
35 more detailed description can be found in the ITU-T 
documents. When the response to the CONNECT signal is 
CONNECT ACK, the connection becomes active and a voice 
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connection is definitively set up. 

In the architecture illustrated by Fig. 3b, 
the signalling takes place in a corresponding manner 
except that the ISDN switching centre before the in- 
5 telligent network switching centre is omitted and the 
gateway talks directly to the intelligent network 
switching centre using the TUP/ISUP protocol acknow- 
ledged by the intelligent network switching centre. 

10 EXAMPLE 3 

When a call is to be made from an ATM te- 
lephone to another ATM telephone, the operation is a 
combination corresponding to the two preceding 

15 examples. If the call is set up via the same gateway 3 
back to the same ATM network, then it is possible to 
save on network resources because for this call type 
there is a special signalling which can be selected 
according to customer needs. 

20 The call is started by dialling via the cal- 

ling ATM telephone the listed number corresponding to 
the target ATM telephone. The call is routed and set 
up as follows. The ATM telephone starts the call setup 
by sending a call setup request (SETUP) to the gate- 

25 way, which carries out the setup of the call to the 
telephone network by using either DSS#1 signalling or 
TUP/ISUP signalling, depending on whether the gateway 
is connected to an ISDN network or to an intelligent 
network. Depending on the architecture, the call is 

30 directed either directly or via the ISDN switching 
centre to the intelligent network, which identifies 
the calling ATM telephone on the basis of the data 
network address, creates an invoicing record and rep- 
laces the data network address of the call to be rou- 

35 ted with the listed number obtained from the database. 
Furthermore, the intelligent network analyses the di- 
alled number and recognizes the number as an ATM te- 
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lephone number, finds in the database the data network 
address corresponding to the number and the address of 
the gateway serving the ATM telephone in question. At 
the same time, the intelligent network recognizes that 
the call goes to the same gateway, so it closes the 
invoicing record and marks it as a "number inquiry", 
which means special call pricing. The intelligent net- 
work replaces the original dialled telephone number 
with the number and data network address of the gate- 
way in a manner to be described later on. On the basis 
of the number of the gateway 3, the call is routed to 
the data network. The gateway recognizes by the For- 
ward Call Indicator and the Original Called Party 
fields of the call that the call has originated from 
the same gateway, so it receives the data network add- 
ress and breaks the connection to the intelligent net- 
work. The gateway informs the ATM telephone about the 
new number, which contacts the target directly using 
the IP address. 

When TCP/IP addresses are used and the archi- 
tectural alternative illustrated by Fig. 3b and TUP 
signalling are applied, the data network address can 
be adapted to the data elements applied in the te- 
lephone network protocols as follows. For routing, the 
25 telephone number and TCP/IP address of the gateway are 
placed in the number field to be used, as follows. The 
gateway address, whose allowed length = maximum length 
8 + TCP/IP address encoded into eight four-bit 
fields, which are BCD coded (BCD, Binary Coded Digi- 
tal) numbers in which it is also possible to make use 
of over-decadal characters. The maximum length within 
the network is typically 12 - 16 digits, so it is pos- 
sible to use 4-8 digits for the routing of the gate- 
way. It should be noted that the "+" sign in this con- 
text means that two digit strings are joined together 
one after the other. 

In other cases, architectural alternative of 
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Fig. 3a and architectural alternative of Fig. 3b to- 
gether with ISUP signalling, the address, either 
TCP/IP or NSAP, is coded numerically into the sub- 
address field of the ISDN subscriber number, normally 
5 as a decimal number. In conjunction with the TCP/IP, 
it is possible to use either a direct decimal number 
or a coded number in four fields as follows: X1X2X3X4, 
where each one of the fields XI - X4 may have a value 
between 000-255. 

10 Fig. 5 presents a preferred user interface 

used in a terminal 2b connected to a data network la. 
In practice, the user interface corresponds to the 
keypad of a normal telephone, and the user interface 
can be used to control the terminal 2b. 

15 The gateway 3 presented in Fig. 6 comprises a 

first buffer element 4 for interface 5, from which a 
connection is provided to a circuit switching telepho- 
ne network, preferably an ISDN network, using DSS#1 
signalling. Furthermore, the gateway 3 comprises a se- 

20 cond buffer element 6 for interface 7, from which a 
connection is provided to a packet switching data net- 
work, preferably an ATM network. In addition, the ga- 
teway comprises a numeric database 9, in which the 
terminal identification number range and the corres- 

25 ponding telephone number range are stored. Further, 
the figure presents a block diagram representing the 
functions of the gateway, comprising call setdown and 
error handling, data and voice transfer, number con- 
versions e.g. from an IP address into a telephone num- 

30 ber or vice versa, and signalling and call setup bet- 
ween networks. 

The invention is not limited to the examples 
. of its embodiments presented above, but many varia- 
tions are possible within the framework of the inven- 

35 tive idea defined by the claims. 
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CLAIMS 

1. Telecommunication system comprising two 
telecommunications networks (la, lb), such as ATM net- 
works, intelligent networks, ISDN networks or the li- 
5 ke, for telephone, data and/or radio communication, 
and two terminal devices (2a, 2b), such as telephones, 
computers or the like, which are connected to a tele- 
communications network for the transmission of tele- 
communication signals carrying information, c h a - 

10 racterized in that the telecommunication system 
comprises a gateway connected to a telecommunications 
network to transmit telecommunication signals between 
two telecommunications networks each using a different 
telecommunication protocol, of which the first tele- 

15 communications network is a packet switching network 
and the second telecommunications network is a te- 
lephone network. 

2. Telecommunication system as defined in 
claim 1, characterized in that the gateway 

20 (3) comprises a first buffer element (4) designed to 
adapt a first signalling interface (5) between the 
packet switching telecommunications network and the 
gateway, a second buffer element (6) designed to adapt 
a second signalling interface (7) between the telepho- 

25 ne network, preferably a circuit switching telecommu- 
nications network, and the gateway, and an adapter (8) 
electrically connected to the first and second buffer 
elements to interconnect the first and second signal- 
ling interfaces (5, 7) . 

30 3 - Telecommunication system as defined in 

claim 1 or 2, c h a r acterized in that the first 
signalling interface is a signalling interface between 
a packet switching computer network, such as an ATM 
network, and the gateway. 

35 4 - Telecommunication system as defined in any 

one of claims 1 - 3, characterized in that 
the second signalling interface is a signalling inter- 
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face between a telephone network, such as an ISDN net- 
work, intelligent network or the like, and the gate- 
way. 

5. Telecommunication system as defined in any 
5 one of claims 1 - 4, characterized in that a 

permanent circuit is provided between the terminal 
(2a, 2b) and the first buffer element (4) to allow the 
setup of calls implemented using the TCP/IP protocol. 

6. Telecommunication system as defined in any 
10 one of claims 1 - 4, characterized in that a 

switched virtual circuit is provided between the ter- 
minal (2a, 2b) and the first buffer element (4) to al- 
low the setup of calls implemented using DSS#2 signal- 
ling . 

15 7. Telecommunication system as defined in any 

one of claims 1 - 6, characterized in that 
the connection for communication between two terminals 
(2a, 2b) is set up between a packet switching computer 
network and a circuit switching telephone network. 

20 8. Telecommunication system as defined in any 

one of claims 1 - 7, characterized in that 
the telecommunication system comprises a database (9) 
used to store information identifying the terminal 
(2a, 2b) . 

25 9. Procedure for the control of a telecommu- 

nication system, said telecommunication system compri- 
sing two telecommunications networks (1), such as ATM 
networks, intelligent networks, ISDN networks or the 
like, and two terminal devices (2a, 2b) , such as te- 

30 lephones, computers or the like, connected to a tele- 
communications network for the . transmission of tele- 
communication signals carrying information, cha- 
racterized in that a gateway (3) is provided in 
the telecommunication system to transmit telecommuni- 

35 cation signals between two telecommunications networks 
which use different telecommunication protocols, and a 
connection between the two terminals is set up via the 
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gateway, the first one of said telecommunications net- 
works being a packet switching network and the other 
one a telephone network, 

10. Procedure as defined in claim 9, cha- 
racterized in that a first connection is set up 
between a terminal (2a) and the gateway (3) via a 
first buffer element (4), a second connection is set 
up between a terminal (2b) and the gateway (3) via a 
second buffer element (6) and the first and second 
connections are interconnected via an adapter (8) . 

11. Procedure as defined in claim 9 - 10, 
characterized in that the first connection is 
set up in a permanent virtual circuit using the TCP/IP 
protocol. 

15 12 • Procedure as defined in claim 9 - 10, 

characterized in that the first connection is 
set up in a switched virtual circuit using DSS#2 sig- 
nalling. 

13. Procedure as defined in any one of the 
20 preceding claims 9 - 12, characterized in 
that a first terminal (2a) is connected to a telephone 
network and a second terminal (2b) is connected to a 
data network, and that a connection from the first 
terminal to the second terminal is set up as follows: 
25 data identifying the second terminal is added 

to a telecommunication signal via the first terminal; 

the telecommunication signal is sent into the 
telephone network via the first terminal; 

the data identifying the second terminal is 
30 compared in the telephone network to determine the da- 
ta network address of the second terminal and the add- 
ress of the gateway (3) connected to the data network; 

the identification data is converted into a 
data network and gateway address; 
35 based on the identification data, the tele- 

communication signal is routed to the second terminal 
connected to the data network via the gateway; and 
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a telecommunication connection between the 
first and second terminals is set up by means of the 
gateway. 

14. Procedure as defined in any one of the 
5 preceding claims 9 - 12 , characterized in 

that a first terminal (2a) is connected to a data net- 
work and a second terminal (2b) is connected to a data 
network and/or a telephone network, and that a connec- 
tion from the first terminal to the second terminal is 
10 set up as follows: 

data identifying the second terminal is added 
to a telecommunication signal via the first terminal; 

the telecommunication signal is sent to the 
gateway (3) ; 

15 a connection is set up between the first ter- 

minal and the gateway; 

a connection is set up between the gateway 
and a telephone network; 

the identification data for the second termi- 
20 nal is compared with a predetermined table to determi- 
ne the address of the second terminal, whereupon 

1) if the address of the second terminal re- 
fers to a telephone network, then a connection is set 
up between the first and second terminals via the ga- 

2 5 teway; 

2) if the address of the second terminal re- 
fers to a data network, then the identification data 
is converted into the address of the second terminal 
in the data network, the address of the second termi- 

30 nal is indicated to the first terminal and a connecti- 
on is set up between the first and second terminals 
via the data network on the basis of a data network 
call setup protocol known in itself. 

15. Procedure as defined in any one of the 
35 preceding claims 9 - 14, characterized in 

that the terminal identification data corresponding to 
the data network address of the terminal (2a, 2b) con- 
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